We apply the SIR model to study the evolution of Measles and Hepatitis C in Portugal using data from 1996 until 2007. We use our results to forecast the evolution of those viruses in subsequent years.
Introduction and the SIR Model
The well-known SIR model was introduced by Kermack and McKendrick in 1927 (see e.g. [1, 4] ) to study the propagation of epidemics. The model describes the dynamics of a population divided into three classes of individuals: susceptible (S), infected (I) and recovered (R). It assumes a spatially homogeneous population in each class (for S; I; R W IR ! IR of class C 1 ) whose evolution is given by: 8 where˛;ˇ; ; 2 IR C and > are, respectively, the disease death rate, the infection coefficient, the birth rate and the natural death rate. It is easy to see that the first two equations can be directly integrated to give:
where the subscript 0 denotes evaluation at t D 0. It turns out that I has extreme values, which are often used as indicators of the epidemics strength [1], for
Despite the mathematical simplicity of the SIR model, it has been used in the past to study the evolution of epidemics in a variety of scenarios (see e.g.
[1] and references therein).
Application to Recent Data of the Portuguese Health System
We have applied the SIR model briefly described in the previous section as a toy model to study the evolution of the Measels (M) and Hepatitis C (HC) in Portugal from 1996 until 2007. Part of this work is included in the master thesis of Correia [2] . The data we have studied was obtained from the webpage of the portuguese health system [3] and refers to monthly values of the number of infected individuals in each case. In order to find the best SIR fit to the data we have obtained numerically the optimal values for the parameters˛;ˇ; and corresponding to the minimum average error and maximum of the correlation coefficient r given by: 
